Fructose-1,6-bisphosphate suppresses lipopolysaccharide-induced expression of ICAM-1 through modulation of toll-like receptor-4 signaling in brain endothelial cells.
Fructose-1,6-bisphosphate (FBP) is a glycolytic intermediate with salutary effects in various brain injury models, but its neuroprotective mechanism is incompletely understood. In this study, we examined the effects of FBP on the expression of adhesion molecules in cerebrovascular endothelial cells and explored the possible mechanisms therein involved. FBP significantly down-regulated lipopolysaccharide (LPS)-induced expression of adhesion molecules and leukocyte adhesion to brain endothelial cells and inhibited NF-κB activity, which is implicated in the expression of adhesion molecules. FBP abrogated ICAM-1 expression and NF-κB activation induced by macrophage-activating lipopeptide 2-kDa (MALP-2) or overexpression of MyD88 or TRAF6. FBP suppressed TRAF6-induced phosphorylation of TAK1, IKKβ and IκBα, but fail to affect NF-κB activity induced by ectopic expression of IKKβ. In addition, LPS-induced IRAK-1 phosphorylation was inhibited by FBP, suggesting the presence of multiple molecular targets of FBP in MyD88-dependent signaling pathway. FBP significantly attenuated ICAM-1 expression and NF-κB activity induced by poly[I:C] or overexpression of TRIF or TBK1. FBP significantly repressed the expression of interferon-β (IFN-β) and the activation of IFN regulatory factor 3 (IRF3) induced by LPS, poly[I:C] or overexpression of TRIF or TBK1, but fail to affect IRF3 activity induced by ectopic expression of constitutively active IRF3. Overall, our results demonstrate that FBP modulates both MyD88- and TRIF-dependent signaling pathways of TLR4 and subsequent inflammatory responses in brain endothelial cells, providing insight into its neuroprotective mechanism in brain injury associated with inflammation.